Myeloma interacts with the bone marrow microenvironment to induce osteoclastogenesis and is dependent on osteoclast activity.
Myeloma tumour growth, except in the most advanced stages of the disease, is restricted to the bone marrow. We used the severe combined immunodeficient-human (SCID-hu) host system, in which primary human myeloma cells grow in, disseminate to and interact with a human microenvironment, to study the interactions between myeloma cells and cells in the bone marrow microenvironment. We used inhibitors of osteoclast activity to determine the role of osteoclasts and their products in supporting myeloma cell growth. Treatment of myelomatous SCID-hu hosts with an inhibitor of osteoclast activity (pamidronate or zoledronate) or with a specific inhibitor of the receptor activator of NF-kappaB ligand (RANKL) halted myeloma-induced bone resorption, when present, and resulted in inhibition of myeloma cell growth and survival. In contrast, myeloma cells from patients with extramedullary disease had a different growth pattern in the SCID-hu hosts and were not inhibited by these interventions, indicating that, while still dependent on a human microenvironment, these cells no longer required the bone marrow microenvironment for survival. This study demonstrates the dependence of myeloma cells on osteoclast activity and their products, and highlights the importance of the myeloma-osteoclast-myeloma loop for sustaining the disease process. Breaking this loop may help control myeloma.